A KEVISTOX OF THE FOSSIL PLANTS OF THE C'.ENLS 

NAGEIOPSIS OF FONTAINE. 



Bv Ei)\vAin> ^V. Bei:kv, 
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Til tlio olalioration of tlio Poloinac llora (»f Maryland for (lu' pro- 
pos('(l nionogra))h of the Maryland (n'olo^ical Snrvoy it has Ikmmi 
found iK'cossary to rooxaniiiu' all of (ho Virginia niatin’ial and in 
many casos to recast emdain of (In* larj^er u;enora when' (ho limits 
hav(‘ ho(m found to l)o vaouo. 'Phat the multiplication of spooii's 
in tlio past has lioon much ^riaitoi’ than tlio facts Avarrantod Inis long 
boon suspootod, and several writers, notably Seward, have voieial 
this view. A careful study only serves to emjihasize (his opinion, 
and it is ]iro|)osed to publish several of these systematic revisions 
as fast as they are ]irepar('d, sinei^ the jiroposed monograjih deals 
mainly with species known to oeenr in Maryland. Furthermore, 
tin* Patuxent formation, (he basal member of the Potomac group, 
is extnmielv deficient in jilant rimiains in (he ^larvland area, while 
a repri'sentative flora is jin^sent at (his horizon in \drginia, .so (hat 
generic ri'visions lack balance unless the full data which form the 
foundation of the new interpretations are given. 

The writer has had tlu' advantagi' of studying at om' time all of 
the specimens collected by Fontaine, TYard, ITibliins, and otlnu's, 
and this nudhod has .si'rved to disclo.si* c(‘rtain erroi’s of idimt ifica- 
tion which rc'sulted from tin* method of tin* fornun, who workial ov<m' 
a long jieriod of years upon colh'etions from a largi' uumlu'r of locali- 
ties and without the various tyiies at hand for e<»mparison. d'lu* 
writer is under oliligations to tin* L. S. National Musinim, wlu'ri' all 
of tln^ Potomac (ypi's are lodgial, for many court (>si<*s, and lu* also 
gratefully acknowhalgi'S (he constant advici' and criticism of T)i’. 
F. II. TLiowltcm. 

d'lu' first gimus to be considi'ri'd is X<u/( iopsis, which was founded 
by Fontaiiu' in 181)0, for forms ap|)ai(‘ut ly allii'd to tiu' modmn 
species which make u|i the Xagda si'ction of th<‘ gimiis nodocarpus. 
II(‘. charact(‘riz(‘S XapnopKia as follows; 

Trecks or slirulLS with l(TtiV(‘s :md hriinclK^s sprtkulin^ in one* jihuK*; Itnivo.s varying 
much in nizo and Fhajx*, loward lh<‘ hasp of lh<‘ twigs sointainuks snudhT than 

those higher up, disticdious mostly, or ran‘ly suhdisi ichous, opjiosite and ptusisnuil , 
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nt(a< li(Ml ))v a short slii^^htly IwishMl Inotslalk, usually t<> lh(‘ sid(* of tlu‘ l\vi<^, mor(^ 
rai'(‘ly slit^^litly witliiii tlu* inari^iu oii lh(‘ upper or under surface* of llu* stem, (dtlu*r 
all(*miat(‘d toward the* base* or al)nij>tly re)nnd(‘el eiff there, at th<*ir (»iiels aeuite e>r sub- 
acute*; ii(*rv(»s s(*ve*ral, coalescing at base to form a fe)olstalk, fe)rkin^^ unme*eliately at 
llu‘ I)as<* ora short elistance* abe>ve, llieii approximate*))' ])arallel to iie*ar llie* li))s of the* 
le*ave*s, wlrnre* th(*y are some*whal croweleel le)getlu*r, but de> not ce)nv(*r<2:(* to a unie)ii, 
ending in or iie*ar ilu* (*xlr(*miiy. 

(li.-u^nosi ic clinrnoli'rs which (h'sorvo ('mphnsis :irc the hraiu-li- 
in<; h:il)il, t lie i)('r.sis(('iit leavi's, :in(l tlu' |):ii':ill('i veins which do not 
eonvcM’ji^e to any jjjn'at ('xlinit in llie api'x of llu' li'af. 'PIk'sc* all 
serve to distin^nish tlu' sjx'cic's of Siujciopnis from tlu' eveadaei'ous 
fronds or h'allets, with which they are most likcdv to he eoid'used. 
The ^(Mius J\Hlozamit< s, foi- (‘xamphy whiidi is siip])os('d to he Oyea- 
dean, althoii<;h Si'waid su<i;y(>sls that it mav lx* Araiiearian, is V(*rv 
similar in appearanei', so similar in fact that Proh'ssor Fontaine 
inelnded a numlx'r of T’odoza mites h‘all(‘ts in his various s))eei(*s of 
But PodoxamHes: is usually re]n‘es(*nted by (h'taehed 
l(‘av(‘s, Ixmei' it was di'ciduous in habit: the fronds are not known to 
branch, and this is not only a (list in^uishino eharaeti'r but an ar^u- 
nxmt against an Ai-aiiearian allinity: finally, th(' veins eonv(*rge, 
more or less, apieally. 

Tliroughout the whole order Coniferales th(‘ ])hyllotaxy is as a rule 
s|)iral, mor(‘ randy it is ey<die in (diaraetiu’. A true distichous or two 
ranked an-anginm'nt is unknown, although a great many conifers 
with a spiral ]jhvllotaxy are markedly distichous in habit, as for 
(‘xamj)l(*, Taxodlmu, ArnnvaPui, 'ritniion, 7b.n/.s‘, etc. It sixuns prob- 
able that XagPojisis was no excc|)tion to the general rule: in fact 
some* sjx'cimens show leaves ins(>rl('d on all four sides of tlu* st(*m. 
Mor<‘ often, howi'ver, the exact method of attachment is obscuri'd, 
but tlu* more or l(*ss twisted base argiu*s strongly for a spiral jibyl- 
lotaxy. A distichous habit is strongly (*mi)hasiz('d in fo.ssil im))r(*s- 
sionswhich have* lx*en subj(*ct(*d to more or l(*ss com pr(*.ssiou, just as 
it is in the ease* of [uessc'd lu*rbarium spi'cinu'us. 

d'hen* is a suggi'stion in sonu* s)>ecimens of Xageiopsis that the 
ba.s(* was marki'dly decurrent as in tlu* mod(*rn Araucaria hidirilH. 
d'his is fiirnislu*d by tlu* extraoi'dinarily large* size* <d' sonu* of the 
sn*ms, which aie iire'giilarly expan(h*d and contract<*d as if c(*rtain 
of the d(*curr(*nl l(*af ba.s(*s had lx*(*n spi<*ad out sonu*what in tlu* 
Hat t(*ning which accom|)ani(*d fo.ssilization. 'This leaturo is (*s|)ccially 
well shown in the ])ort ion of tlu* s|)ecimen of Ad</< iopsi,'^ xanuoidcs 
figured (fig. 1). ddu* st(*m is broad at tlu* base*, giving veil een cither 
siele* sid)oppevsite* le*ave*s with apparently slu'athing ele*e‘urre*n( base*s. 
Abe)ve* lhe*ir inse*rtion the stem is e-e)iisiele*r:'.bly narre>we'el, |)assing 
te) a pe)rtion eebse-urcly |)reserveel. Above* this ])e)int it is ;\t least 
twice* as broael , e’ont rae't ing lofe)rm the* narre)W base* e)f (he* right-hanel 
le*af, while just abeive* (he* main sle*m is e'ontinue*el as a much narre)weel 
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twiir, tli(* M(‘xt loif ii!)ov(‘, tli.il on tiu' l<>l't, liavin^: Its l)jts(‘ (‘oiui'ilcd 
Ix'liind llic twii:;. lii no iiis(aiic(> is tlu' preservation .as ^ood .as eoidd 
be desired, so that t lie (pu'sl ion can not Ih'. dcdinilely set t l(*d , Ixit sueli 
exaniiiles as that liiJtniaHl <^o a loin:; wav toward proving; th.at at least 
some of the forms nderred to X(i(/< iopsis- had stronjj:;ly deenrnMit 
leaves and a spiral jihyllotaxv. Similar leatiiri's aia* shown in soim* 
of tlu' speeimeiis of Xd(/( iopsis atigiisfifoJia and ar<‘ indiealial in tin* 
latest pnl)lisli(‘d liynri's of this specie's." 

h^airteeu siij^posed sjx'eies have* Ix'en (h'serilx'd from the Potomac 
yrouj), an additional one from the Kootanie', and l^iob'ssor Se'ward 
reeoynize's a species in the* Eu^^lish Weahh'ii iind doubt fnlly ix'coids 
a ropi-e.seiitative from the inferior Oolite of 7'orkshire. The yenus is 
also jiossibly represented in the N<'<x-omian of dapan by s])('cim(*ns 
which have* bex'U ielentifieel as Podoza mife.s, but this is far fienn beiny 
elemonstrable. 

The Potomac species, ewelueliny the^se frayme'iitarv spee-ie^s whie-h 
ai-e not here ree'oyiiizeel as related to X(i</eioj>fii.s, fall naturally into 
three s])ecies e-haracterizeel, respee*- 
tively, by the ]^ossession of veiy 
lemy lineai' leaves, veiy narreiw 
laneeolate leaves .aiiel ovate-la ne-e*- 
eelate* leaves. 

They are especially characteristic 
e)f the Patuxent formatie)n, in fae-l 
the bulk e)f the une'epn veee-al mate- 
rial comes from the single locality 
at Fredeiicksbui'g, Virginia. They 
evi(l(*ntly survived the close of the 
Patuxent, however, characteiistic speciim'us of Xapeiopsifi <ni(fii.sfi- 
folla occuiiing in the low('r lieds at Federal Hill in Viiryhind, jind .d 
various ]^ata|)sco outcrops in Virginia. 

Kegai'ding tin* botanical aflinity of Xacjeiojms, l^i-ofessoi* Fontaine 
has i-epeatedly ]X)inted out its striking i-eseinblance to Podocarjnis. 
While admitting this i-esemblanc<' both Xathoi-st and Sc'wai'd have* 
sugg('st('d Amnnnid for- compaiPson.'' Although tlu'ir' is, for ('xain- 
])!(', considei-abl('. similarity Ix'tween .Xdgfiojfsis zdi/iioldcs and Ardii- 
cdvid, hdlwilU, wlu'r-e in the genus Am\u‘diid is tlrc're an artalogiu' of 
Xdgeiopsis Jongtfolid? In addition the Ar'aucarieai have* t lu'ir t<*a.ves 
much crowded and tin* phyllotaxy is spiral while irt XdgfiopXis th(* 
l('av('S are much more rernotr' and tin* ('vidr'uce for- a spiral phyllotaxy 
is not entir-('ly conchrsivc' althoirgh pr-obal)l<'. Arducdfid has rrtark- 
edly decur-rerrt leaves and this char-acter- also can not be demonstrated 




Fin. 1. Fra(JMfnt of a twk; of NAnEioposi.'*; 

ZAMIOIDES SnnWIN(J IXFHCATIOXS OF OK(T KKKNT 
LEAVES AND A SPIRAL PHYLLOTAXY. XaTUHAL 
SIZE, ItUT SOMEWHAT EX A(i(J FKATLl ». 



X ^^OIlO<fr. U. S. G(;ol. Surv., No. IS, I'.IOO, pi. 117, tigs. -I, 5. 

Thi.s is probably (ho Inu* ullinity of S(‘\vai-(l’s bower ( >oli(o A’xyrfo/w/.<?. .Jurassic 
Flora, pt. I, lirOO, j>. 28.S, pi. .^>1. 
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for lYdf/rioims jilt Iioiiiili, as (lio writer shows (‘ls(‘wh(Mc in (his j)ii])(*r, 
th(‘i(‘ is SOUK' ('vi(l('nc<‘ for hotli (his and llu' procodini; cha ractc'i’ in 
sonu' of (ho s|K'cinions. d"akin.i; into account all of tlu* facts obtain- 
able, how(‘V(‘r, tiu' I'eference of \a(/r lops't.'^ to tlu* Podocarjxue sc'eins 
r<‘asona])ly well established, at least (he facts at our command do not 
warrant our makino- any chaiHj(\s at tlu' picvsent tiim* althoiioh the 
]>o.ssibility of Nageiopfils beino; relatc'd to the abundant Mesozoic 
Ai‘aiicari(ne should not be lost siyht of. 

The existing s])cci('s of Podocavpns com|)iis(' about two score forms 
and tbey ai’c as dominant rc'presentativcs of the Conibuales in the 
Soutb(u-n llcmisj)h(M'c as arc the piiu's in tlu' Xoitheiii. They (‘Xtend 
noi-thward to C’hina and dajnin through the f]ast Indian reyion and 
have rej)re.sentativ('s i?) all three of the ^rcat southern land masses. 
This ])('(Mdiai' distribution ill itsedf may be considered as an indication 
of ail (‘Xteusivc c;eolo^ical history, althoii,c;h (he ri'eords of (his his- 
tory are not nearly as compkde as tluw an' for many otlu'i- eenera. 
To summarizi' brii'lly tlx're an' fifti'cn orinori' (h'seribed spi'cies (‘oinin<>: 
cbietly from the European Tertiary and one of these has been doubt- 
fully ix'counized by Les(|uereux in tins country at Florissant, (\dorado. 
The extra-American distribution includes Focc'ih' species in En<rland, 
Scotland, Id’anci', Italy, and Australia; Oliyocene sjx'cies in Franci', 
(icrmany, Switzerland, Italy, Styria, d'yrol, and Greeci'; Miocene 
spc'cies in France, Styria, and Croatia; and Pliocene species in Italy, 
d'he (h'seendants of Xagciops'is have not, howi'ver, been ri'coynized in 
later Anu'iican dejiosits. 

The com|)arison of Xagriopsis with Podocarpus is more ('SjK'cially 
with (he si'ction Xagein, one of (he four sections into which bachler" 
divides J^odocarpiif^. Xagela, foriiK'rly rc'yarded as a distinct yemis, 
has a. broad foi’iii, numerous jiaralh'l veins, and lacks a midrib, (he 
latter bc'iny jiri'si'iit in tin' otiu'r tliri'c' sections of tin' yeiuis. It may 
be (|in's(ion('d whether the reduction of (laeitner’s yenus to a sc'ction 
of Podocarpus LTIeretic'r, as clearly exjnesses tin' natural facts as 
tln'v would b(' emjihasizc'd by its ri'ti'iition as a distinct yi'iuis. 
Xagda has about a dozen sjiecii's ranyiny from -lajian southward to 
the I'last linlic's and Xew Caledonia. 

It has si'enn'd wi.si'r in considi'riny (h'tachcd and frayiin'iitarv leavc's 
such as ai(' thosi* s|iccimens which have been reb'ired to Xagc'iopsis 
from the Shasta, Lakota, and 'Kootanie formations to fully indicate 
(heir extri'inely doubtful characti'r. Likewise in reyard to (In' 
allinily of sonn' of the fraymentary di'tached sjn'ciincns of Xagc'iopsis, 
so called, from hiyin'r horizons in the Potomac yrouji in ease's win're 
tln'ri' is absolutely no evidence that (hey are so related they have been 
rc'b'rred to IXdozamites or Zamites, yenera broad enouyh to include 
tin'll! without the implications and the contravention of the yeneric 
diagnosis which would be involved in retaininy them in Xageiopsis. 
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NAGEIOPSIS LONGIFOLIA Fontaine.^ 

X’ageiopsis longifoUa Fontaine, M()no,i 2 :r. V. 8. (Jool. Surv., No. 15, 1S90, ji. 

195, pi. 75, fi". 1; pi. 7G, j)I. 77, fi^s. I, 2; pi. 78, 1-5; j)I. 79, 

7; ])l. 85, figs. 1, 2, 8, 9. — ? 1^5)ntain e, in Dillor and Stanton, Hull. (1<m)1. 

Soc. Amor., voK 5, 1894, j>. 450. ? Fontaine, in Stanton, Ifiill, 15!^ F. S. 

(}(M)1. Surv., 189G, p. 15.— h5)NTAiNE, in Ward, Monogr. V . S. (lool. Surv., 

No. 18, 1905, pp. 259, Mil, 184, 191, 510, 528, 548, 557; pi. GS, lig.^. 9-12; 

j)l. 75, lig. 9 (not pi. 45, figs. 1-5).—? Knoweton, in Dill(‘r, J5nll. (!<‘ol. 

Soo. Ainer., vol. 19, 1908, j>. 5SG. 

Atigioptcridium strirtinerrc 1'\)ntaine ? in Dillor and Stanton, Hull. t!ool. Soo. 

Amor., vol. 5, 1894, p. 450. Fontaene, in Stanton, Hull. 133, U. S. (m*o1. 

Surv., 189G, [>. 15. 

Xageiopsis crassicaHlis I'oxtaine, ^lonogr. U. S. (u‘ol. Surv., No. 15, 1890, j). 

198, ])1. 79, figs. 2, G; ])1. 82, fig. 1; pi. 81, figs. 3, !), 11. 

Ihscrlption. — Branching !(‘afy (wii^s of lar<;(‘ size, stout aiiti thick, 
a])|)ar(‘ntly hranched in approxiniatc'ly one ])laiH‘. L(\-iV(‘s liiuau- 
lanccolatc, ort(Mi slightly curv(*(l, somewhat inequilat(*ially nairow('(l 
into a shoi't shi^htly twist(*d |H*tiole; above gradually nairowed to 
the aeiit(' or sul)acute tij). L(>n<^th, 8 to 20 em.; width, o mm. to 
1 .d em. The leaves ar(> not crowded and usually appear opposite 
or sul)o|)posit(‘, as if insetted on the lateral margins of the sttan, 
althousi:h at times they s(H*m to he attached to its upper or lower 
side. As ()r(‘viously lemarked, none of the mat(M'ial is con<dusiv(* 
in i(‘<>::ard to the phvllotaxy. V('ins nine to twelv(> in numl)er, 
usually t(Mi, forking (ady at the base and runniny; paraihd until 
th(\v abut a<;amst the leaf marijin, about 0.7 mm. apart, somewhat 
coars(M‘ in caliber than in th(‘ other members of th(‘ ^(Mius, distinct 
on both surfaces of the lamina and apparently not immersed. Leaf 
substanc(‘ not coriaceous. 

This specie's is (piite distinct from its eon.”:eners, and the ^reat 
dev(‘lopm<‘nt of its ever^r('('n folia<i;e must have remh'red it a most 
striking object in lib'. 

Included under this species are the few and rather poor remains 
upon which Fontaine founded XagHopsis cra.ssicauli'<. iVIl but one 
of the specimens which that authoi’ so names are frai^iiH'iits of de- 
tached leaflets, somewhat shoi’t('i‘ and broader than the typical 
l('av('s of A^ipciopsis' loiif/ijolia , but absohit('ly unchai'act('ristic and 
incapable of identification. Tlu' sja'clnK'n with leaves attached is 
obviously a poorly preserved frai^ment <»1 a twiij^ of X(i(p lopsis 
longifoUa. 

d'his specie's oce'urs abundantly in chai’acteristic and fine s()ecimens 
at k redcrieksbur^. It has also been re'coi’ded Irom a lariije number 

« Irilcs alasl'ona T.osqucreux i.s nia<U^ a sytioiiyia of tliis species in ,\lono,i^ru]>li 48. 
Accordin" to flu! ])rinciples so often .set forth l>y Professor Ward, this s[H>cies shouht 
he r(Miame<i if Iriirs alashona is inclu<l(*d in it, since! tlie latter was pnlili.shed tliree 
years before Aac/riopsis longl/oUa. As tlu! Alaska remains are not those of a Xayei- 
opsis this name is omitteid from the synonymy. 
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of localiti(‘s in Vii’^inia and ^laryland, mostly as detaclicd s|)<‘cinK‘ns, 
^(MKM-ally with tho ])aso and aj)cx missinj^, so that tho record of its 
ran<ro is somewhat iinrcliahle, nor can it be otherwise from the 
nature of the matei’ial. These* donl)tfnl oeeiirrenees are indicated by 
a (jU(*ry in the table of distribution. 

Professor Fontaine has re'corded tins s)>ecies from Cape Idsbnrne, 
Alaska: from s(*veral ('alifornian localities I'eferred to the* Shasta 
j;ronj): from the Kootaine formation at Oe 3 ’ser, Montana, and fi'om 
tlu* Lakota formation in the AVestern Black Hills, at Barrett, AAAo- 
mine:. Kcfen-iim to these v(*rv briefly, it may be said that the 
Alaska locality is much older than any of tlu* others, and the fo.ssils 
referrc'd to this s))ecies, pre\dousl3’ identified by i.,('S(juer(*ux as 
Int<y alaskdiKi Fesepu'reiix and Baicm jmlnmta lleej’, arc entirely 
uncharacK'i’istic, and, in the writ(*r’s judgment, are* in nowise r<*lated 
to d'h(* Shasta records arc based (*ntirely on sim dl 

fragments, which show only tlu* middle j)ortion of l(*ayes and off(*n 
lack the yenation. The following (piotation from Fontaine’s i-<*port 
(IttOo, j). 2.59) suflici(*ntly indicates th(*ir reliability: “The pres(*nce 
of .V. longifolia in the flora of the Shasta formation can not be posi- 
tiyely determined from the speciinens found.’’ 

Tlu* Kootaine i'(*coi‘d is likewise (*xtrem(*ly doubtful, and is based 
on fiye or six fragments from (leyscr whi(‘h ai'e unattached and show 
lu'itlu*)- base's nor tips. The s|)ecimens reported from the l^akota 
foiination are* also all fragm(*ntary and unchai'acteristic, and while 
we would (*xpect to find this species in the west, the nature of the 
remains thus fai’ collected searce'ly justifies the identifications Avhich 
haye been based upon them, and as furnishing facts for stratigraj)liic 
correlation tlu*y are absolutely yahu*less. 

Occum nee. -Patuxent eou.mation. Dutch Gaj), Kankeys, ('ock- 
pit Point, T('legraph station (Lorton), A'irginia. Aeundel fou.ma- 
'I’lo.v. Langdon, District of Columbia. Patai’SCOFor.matiox'. Near 
Brooke*, )eIount A'ernon, Dee*p Botteem ( C, Chinkaj)in Hollow { (), 
Adrginia; Fe)rt Foote, Fceleral Hill, Abnegar Hill ( C, Marylanel. 
( 0 FAKe/i’A Fe)UMATie)N. Barrett, cliff on north sieleeef yalley of Se)uth 
Feerk e>f Hay Creek, AA’yoming. (?) IvoorAiNE Ff)u.MATio.v. Geyser, 
Meentana. (?) Shasta foiumatiox'. KnoxA’ille ami Horse*town heels, 
Te*hama County, (bdifornia. 

NAGEIOPSIS ANGUSTIFOLIA Fontaine. 

X(L(fci()ihsis atupLsiifoUa Mono^r. U. S. (Jool. Snrv., Xo. 15, 181)0, ]). 1^02, 

jaI. so, 8, 0; j)l. 87, 2-C)\ pi. 88, fi"s. 1, 8, 4, G-8; j)l. SO, fi^. 2. — Fox- 

FAi.VK, in Ward, IDth Ann. Kept. U. S. Geol. Snrv., pt. 2, 1890, j). (>81, pi. 
108, i\<^. 7. — ^^3^•TAl.\^:, ill Ward, Moiiogr. V. S, (icol. Surv., Xo. 48, 1005, 
l>p. 210, 401, 510, 528. 500, pi. 117, figs. I. 5. 

D( scrlptwn . — Much l)i’nnchc(l st(MUs, of coiii]);u-alivcly larg;c calilxM*. 
Leayes yariable in size, becoming smaller on ultimate twigs, but con- 



No. ir:!s. 



I'oysiL rLA.M's or Tin: <!i:\t s \.\(ii:i<>rsis htuuy. 191 



staiil in their proportion.^; very lon^ and narrow, liiK'ar-laiieeolate, 
soinetiine.s somewliat faleati', aeute, av(‘ra^in^ ahoul 9 inin. in widtli, 
in some instanees only 1 .o mm. wichv oi-(»;itest width ohservcal 1 mm.: 
len^tli 2 to 7 em., avera^injj; ahoiit o cm.; V(‘ins of fiiu' ealiher, 
erally eijj;ht in luimluM-, sometinu's ol)S(‘i’\(‘d to fork at the base. An 
abundant speei('s sii^yestive of (Y])/talota.ropsis in < 2 ;(m('ral ap])('arane(', 
but perh'ctly <li.stinet an<l easily distin^nislu'd b}’ the stomatal 
i^rooves of the latter. 

Oeeum/nr. — Patuxent eoh.m.vtion. lhederi(dvsbiir^, lunir ])uleh 
(Jap, near Potomac Run, Virginia; vSixteamth stna't, l)istri<*t of (’o- 
himbia. Aiu’Xdei. fok.mai'iox. liay ^’iew, Maryland. J^a'iapsco 
E()K.\E\TU).\. Xear Biook(‘, Mount Nhnnon, \’ir<>:inia: Fedc'ral Hill, 
Fort Foote, Fort Washimtton (0, Maryland. (() Lakota foiema- 
Tiox. ]larrett, C'rook (\»nnty, Wyominji;. {() Siiasi'a fok.xevtiox. 

NAGEIOPSIS ZAMIOIDES Fontaine. 

XfKjriopsi.s zamiuidcs Fo.ntai.nm-;, Moiioj^r. U. .S. (icol. Sm'w, No. 15, JSUO. |>. M)(i, 
j)l. 7i», fisrs. 1, 3; pi. 80, tigs. 1, 2, t; jjI. 81, tigs. I (I. I-'oxtaixe, in Ward, 
Mouogr. I’. S. Gaol. .Siir\'., Xo. 48, 1005, pp. 510, 521, 528, 545. 

yaffciopsis ireurtnta Foxtaixe, Moiiogr. U. S. (Jeol. Surv., No. 15, 1800, j>. 107, 
j)l. 75, fig. 2; ]»1. 70, tig. 4; ])1. 80, fig. 3. 

Xayciopsis dccirsccns Fontaine, Moiiogr. U. S. Gool. Siirv., No. 15, 1800, p. 100, 
pi. 77, fig. 3. 

Xayciopsis orata Font.mne, Moiiogr. F. S. tiool. Surv., No. 15, 1800, p. 100, pi. 
77, fig. 4; 1)1. 80, (ig. 5. 

Xayciopsis hctcro phylla Fo.ntaine, Monogr. F. S. Gool. Surv., No. 15, 1800, ]>. 201, 
jil. 84, fig. 4; ]il. 8<), figs, (i, 7; pi. 88, figs. 2, 5.- - Fo.ntai.n e, in War<l, Monogr. 
IT. S. Gool. Sur\'., No. 48, 1005, p|). 210 (?), 483, 520, 548, 5(!1, pi. 117, fig. (I. 

Xayciopsis mirrophylla Fontaine, Monogr. F. 18. Gool. Snrw. No. 15, 1800, p. 201, 
j)l. 84, fig. (i; ))l. 85, fig. 14; pi. S(>, figs. 1-3, 5. 1*5 <.\taine. in Ward, Monogr. 

F. S. Gool. Surv., No. 48, 1005, j>. 481. 

Xayciopsis of. X. hctcro phylla Fo,\t.\ine, Seward, WValdoii Flora, pt. 2, ls05, 
I>. 211, pi. 12, fig. 3. 

/A. v(7u"/>//o/c- Leaves ov;>te-hme(‘ohit<‘, proport iointlidy shoi ter and 
wider thstn in X. anc/usti folia and mut h shorttn- jind more rounded in 
outline tlnin in Ah longi folia , broadt'st towtird tiu' roundetl bjist*, the 
maximum width ob.served bein," 1 .5 cm., .•dthouyh tlu' averao;e width 
is niutdi less .and may be jnit at 1 cm. or slio-htly l(‘ss; vtn v vtiriidik' in 
size, ti|) o'cMK'rallv tieute, a!thoiio|i .an otaaisiomd sptaamen nniy lu' 
obtuse. The griaaitest kmoth observed is .S cm., but tlu' .avt'rairt' hmyth 
is much l(;ss than this, ;ind imiv be pl.aetal ;it 3 cm. to 4 < in. 
Oee.asiomd twiys lik(' the solitary spt'einum deseiilual tis A. dccrcs- 
cens or the specimens r(4’eir(al to Ah microph>illa m.ay b<> much 
smaller than the aboviy tIu' latti'r art*, howevt'r, of the s.amt* < 2 ;('n- 
end shii|)(', whilt> in the former etuse tht‘ fact that tin* l.aro't'r le.avt's 
at the base of the spt'eimt'ii art* rephit't'd by vt'iy minutt* l(‘.av<‘s indi- 
cjites that tht‘ specimen is .an abnorm.al iwig;. A'eins lint* in c.aliber, 
somewhat remote, generally six to nine in number, forking at the bast* 
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\Vliil<‘ il nii;^li( sc(‘iu 111 firsi; si^lH/ lluil' loo {^n'lil u vniiolv ol’ hoif 
rorins liiid IxM'ii liimpi'd I Ids spooilio iiiimi', lli<'^r<>al vnriahilily 

of llir l(‘M\'cs on siiij^lo I wij^s should lx* k('|)l in mind, d'lio loiivcs in 
llic lypo loiins jii'c coinnionly snndh'sl lowiird Iho 1 ><ms(‘ ol’ llw* lAvij^s, 
as I hey arc also in I hr Ak orala forms. In X. dcrnsmis (hi‘ hasal 
Ira \cs arc one Inindii'd pmcrni lonj^rr I han arr I hr snrri'rdinj^ Iravi'S. 
In I hr forms drsri’ihril hy hdnilaini* as Ak lir/crnpli i/l/a ( h<‘ Iravrs arc 
rs|)rrially \'a li a I )!(', some h(*injf idrnlind wilh I ho.sr hi' ralhal A. 
1)1 icropli i/Un , while oihrrs ari* lik<* Ihosi* hr rails Ak <li'cirsr( nx, ollu*rs 
.^lill simnhilin^ his ,V. orala and A^ zdni'iou/cs wilh I w'o or mor<‘ of 
ihr.M' lyjx'S pri'sriil on I hr same I w'i^s. OIIhm's rrfrrrril hy him lo 
,\^ //Mo/Vr.s‘ show an r(|iially w’id<‘ raii^r of \'arialion. I ha\'<* li^nrrd 
(li^. 2 ) a sprrinum lahrk'd Ak rjaiiiloid) s w'hirh shows Iml li\'r h'avi's, 

and inrindrs l(*avrs rasilv rrfrrahlr lo his 
^ sprrii's III icro/di i/U(i dcrnsrnts, orala, hdrr- 

ojdnilla, and zaat'iohlrs, Iravinj^ only Ids A\ 
nrart'ala lo hr ariamnlril for. Sinrr lhr.s(>. 
lalirr ari' drlarhi'd, I Ikm(' is r(‘ally no |)i'oof 
I hal I hry arr rorrrri ly idiml ilii'd. 'I'hry arr, 
howr\'rr, r.xarlly lik'r rri’lain somrwhal fal- 
ralr lra\'rs of A', ca atioi<lrs found on Iwi^s 
amon^ normally slraif.^hli lra\'(*s, so (hat 
ihrn' is link* donhl, hiil lhal I hr \irgiida 
spi'riimms arr r(‘fri ahl(* lo I his spi'rirs. d'liii 
form idrnlilird as X. nrarrala from \dnrj^ar 
Mill, Maryland, is diffi'riml from I hr oihrrs 
and is a Podozanntcs l('all<‘l. ('orrohoral(‘ 
r\idrnrr is fnriiislir(| hy (hr similarily in \'rnalion rhararirrs and in 
I hr fad lhal all hnl oia* of I hr si.x so-ralird s|>('rirs, X. dcrnsriiis, an* 
from I hr sin^^lr lindird rxposnrr al hdrdi'rirkshiirr-, and lids was 
drsrrihrd from a nrar-hy and prohahly synchronous oiilrrop and is 
r(*ally prr.MmI al h'rrdrrirkshiirj^ al I arhrd lo a Iwi;.^ lalx'h'd X. /trlrro- 
plnj/la. lAmrof Ihrin an* a^ain assoriaird al I hr Diilrh (lap loralily. 
,\^ain al l‘'|■rd(‘rirkslmr<^ llu* lypiral za in loldrs of h'onlaim* arr V(*ry 
ahimdanl, while I hr varianis w'hirh la* drsrrihrd as .srparair sp(*ri(*s 
arr rrpn*s(*nlrd in some rases hy a single S|)rrimrn, in oihrrs hy hnl 
1 wo or Ihri'i* sprrimrns. I Ihink a ;.(lanri* al I hr various lif.^un*s in 
l'’onl allie s monori nph and a |>rrnsal of I hr arrompanyin^ dr.srrip- 
lions will hr roininrin;^, and lids is only rm|diasi/<>d hy a roiisiilla- 
lion of Ihr sprrimrns ihrnisrlvi's. 

( 'omparr, foi‘ r \a m pk*. li^. o of orala w il h lie. l\ of zdiiiioidis and il will 
!)(* seen I lull I hry ndr;hl have* h(*rn drawn from Ihr same .s|)rrim<*ns. 
is is likewise hair when Ihr siii'^k* sj>rrimrn of A'. drcirKcras is 
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(■oin|>;ir<M| will) (i^*. .5 jumI (iji;. ('Mtl' A", inicroph ;i//(i , siniil.n’ compnr- 
isoMs cnn l><> miidc biick :in<l I’orlli in<lcliiiil<*ly. 

Scwjird dcscrilM's ;iiid li<i;iir(*s n few sniidl IVn^iiM’iil s rrom llio 
AV<‘;dd(‘ll }il I l;istiiiij;s ;ind Iv-clcshoiimc, wliirli li<‘ coilipjil'cs 
willi X. In f()'oplii/ll<i P’oiil :iiii<“. d'li<* sjxM'i iiKMi li< 4 un*d shows well ( Ik' 
l)r;inchiii<i; lialtil, ;iiid ;is ik'mi' :is c:m ho is :t sporif's (d Xapt i- 

o}>si.s. Sinc(“, how(‘\'('i‘, I ho ii.iiih' A . h( U ropinilln lAnilnino Ixm-omk'S m 
s\i»oii\'iM of X . 2 (t m lunhs h'oiil niiio, (Ih* I'hi^lish (ossils iii;i\ Ix' ^ivoii 
(h<‘ liiHor wilhoiil (|ik‘s| ion, i( so(miis Io mo. 

Orcum nv< . P.\'rr.\ K.vr I'oitM.v riox. h'iod<‘riokshui-^, Diiloli 

('ool\j)i( Poiiil, Mo.'ir Poloimio Uim, X iroini.i. Ai:r.\in:i, i'okm ai iox. 
L:mo;doi), Disliiol of ('ohimhi.i: P>jiv \'iow, llohh’s Iron Mino ( 0, 
Miir\hiiid. P.\T.\i*s<’<) i’oi:m ATio.v. \'iii<‘Oiir Mill. ()\'orlool< lim 
Koad, Marvlan(l. ( t) Siias'iw I’oi.’.MA’nox. d'<*hama (’oimly, Cali- 
fomia . 

Il roniaiiis Io not ioo sovoral ronns dosorihod as s(xx-i<‘s <d' X(nj( m ps'is 
and which ar«‘ oh\ioiisly iiol r('lato(l Io lhal <ji;oims. 'I'Ik' lirsi Io ho 
(•(ti)sid<*r<‘<l is X(iti(iopsis <irii nil iinhi h'onlaiiio, roumhal on a sinoh* 
d(*laoho(| loaf IVom iioa r Tolo^ra pli Slalion, X’iij^inia. ProFossor l''on- 
laiiK' s (ionr<‘ is (|inl(‘ aoonralo in onlliiK* and I ho xadns ai(' \'oiy dis- 
tiiK-l althoiiirh ho sa \'s ' ‘ V(‘ins nol s(‘on;” I ho\’ nninhor ahoni IwonU' 
and ai ‘0 Ihiis mor<‘ nninorons lhan in Xnijriopsi.s, besides hoino 
o<»ai’sor and nioic distinolly iniin(‘rs<‘d. This loaf a|>|X‘ars Io ho 
idonli<'al with iho loalhds of ! ‘ndnza nnhs <iriil i fol i ns of I h(‘ same 
author, .som<‘ s)x'oinions of whi<di ha\<‘ hoon found al this same 
l(xality. 

An<»lh(*i‘ foiin, iianK'd X. siihfalniln hy Pr<dVssor l*'onlaino, is also 
l)as(x| on a siiio|(‘ iinporlool spooimon which oam<‘ from mair DnPdi 
(lap, \'iroinia. As fioiii'oil and dosorilxMl it prosoiils no (haraolors 
l)V which it can lx* j’(‘o<»j^ni/,o<| and noiu* which all\' il with X<n/< lOj/Kis. 
M'ho wiiloi' has heon nnahh' Io locate this sp<‘oinion in the Xational 
Mnsonni oollootions. Professor h'onlaino says ol il : ^‘lls position is 
donhiful, and it may ho a Sojnola, foj- Iho footstalks soom Io ho 
doonri'ont. 'I’hoy loa\'o impiinls on iho slom |■osonddin^ those of 

(jiioln X It is o.xl |•(*Inolv pi<thahlo lhal this s|x*oinion should ho 

r<“foirod Io Sninold, as h’onlaino si|ox;osls. 

l lorn, |>L. li, IS!)."), ji. 211^ j>l. Ili, fi;'. 

i:; 
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PODOZAMITES INiEQUILATERALlS (Foniaine), new combination. 

ya(jfiopsis ohiusi/nlla I^'ontain’K," Moiios^r. r.S.dcnl. Siirv., Xo. !5, 1800, p. 200, 
|)1. 85, fi". 7. I'o.vTAiN'K, in Ward, Mono.ur. W S. CJcol. Siirv., X^o. *18, lOOO, 

p. -181. 

Xagriopsix iiurquilatrrnlift Mono^r. T. S. (li-ol. Surv., X<>. 15, 1890, 

]). 200, |)1. 85, lig. (). 

mnntanctisis I'’o.\'t.vi\ lo, in Ward, Mnnoi^r. I'. S. (Jool. Surv.. Xo. -IS, 
lOOG, ]). 512, i>l. 73, (ii^. 7. 

4'li(‘ (l(‘.'^cri|)t ioli ot A. inu (jit ilaterdlis i.s an alliltMation of tluit of 
tlio prcct'dinj; A. ohfiisifo/la . It is htisod on a sinp;l(* s|)OcinuMi. 
Voiiis iiro t\v(Mity-t\vo in niiinIxM', imich tliicktM' than in X<i(/noj),sis 
!ind like thoso in A. acuminata , whicli has tditaidy l)Pon r(4'(Mi('d to 
J\)(lozamit( s‘. ddioy converiio lowttrd the lip of (lie lojif, wliicli is 
inissino; in the spt'cinuMi. Le:d‘ pedicelhitt* :it htist'. 

A’, montam nsis, from t he Kootiinit' at (h'vst'i’, Monltina, is hti.sed 
on a siiiirle dettudied k'jdlet with nineteen oi' twt'iity veins, eonverjrent 
in the ohtnst' ti]>. 'I'liere is tihsohitely no <rronnd foi- inelndin^ it in 
Xa<friojms. d'he innupiilafcralis s|)eciinen conu's from Ivjinkt'vs, 
Viroini:i, tind obtusifolui w:is found netir J’otoinae Itnn tind :it Cockpit 
j^oint, \'ir^ini;i. 

'I'hese ini|)ei’f(‘e( foi ins are sii},;^estiv(' of l*odoza mites ajjlnis (Schenk) 
Schiinper of the ^Vel•nsdol•f(M• .sehitditen, hut art' not r(*pi(*.s(Mit:di\e 
enoup;li for accurate comptiri.son. 

Occurrence. PA'rrxnxr I'oinuA'rio.v. K!ud\(\vs, ('ockpit Point, 
nciir Polounic Run, \ iri;ini;i. Koo'I'axie Foii.M.vTio.x. (ley.s(*r, Mon- 
t.imi. 

PHYLLITES LATIFOLIUS (Fontaine new combination. 

y(i(jfio}ms lalijolin Fontaimk, M()no.ii;r. T. S. (i(‘ol. Surv., Xo. lo, isno, p. 1!)S, 
pi. 82, li^. 8. h\)XTAiNK, in Ward, Mono;;r. V. S. (!(‘ol. Surv., Xo. 18. 1U()(J, 
j). 2(>(), pi. ()S, fi<i(. l.*>. 

Oescri j)tion . ‘Leaves \('rv hi'otid :ind shoit, h:ise and tipe.x not 
seen; l(ad'-suhsl ance thin; slnijM' of letives prohahlv hi'ojidlv elliptictd; 
lUMVtbs not fully disclosed, hut ])rohahlv branchino; netir the hti.se; 
they !>!•(' (hen iip|)roxiniii(elv ptirallel to netii- the ajiex, following tlu' 
inai'<;ins, and paralkd.” Fonttiiue. 1S1)(). 

4'his spt'cit's was based on severtd d(‘ljich('d haives, from near Dutch 
(lap ('anal and Potonnic Run, none of which show ba.se, tipex, p;en(M!d 
form, or nudhod of jittaehment, the most, complete oik* found Ix'inyr 
the one liLTnii'd. They j)i(‘.sent no characters which ally (hem to 
Xat/( iopsis^ from which they arc'- exclude<l by tlu'ir (h'cidnons nature. 
'I'lu' siiiyle s|H'cim('n which Fontaine identific's as this species from 

^^Tlio sp(»cilic name ohiusifolin can not In' ustul for a specie's of Podozamitts, a.s (here 
has IxM'ii (piasi use of this coml)inalion I>y Ih'er; llandl. Kiuigl. Sven. \’el. Akad. 
(FI. Foss. Aret., vol. 4, })t. 1), 1870, p. 8!), pi. 8, fig. 0. 
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the Shasta, is equally unsatislactorv, and ju<l,n:in<; hy the analojjjio.s 
furnished l)y the existing J^od<)cai|)(‘a‘ it s('(‘ins extrenady uidikelv 
tliat conifers of the X(i</(io])f^is tv|)e should have included such hroad- 
leavod forms. 

They are possibly referable to .sojik* of the hug<‘-l{>a veal (’vcadacea* 
of the Lower ( 'rctac(*ous, Prolcssor Lontaine suggesting tluMi' possible' 
rcfoicne-e' te) /Wei^e/z/oVew (vL (/randifolhis f'ontaine'). d'he'V niav also 
be ce)inpai'e'el te) ea)nifeis e>f the Dammam ty])c, hut the inate'i'ial 
ce)llecteel U|t te> the present time is ine-aj)al)le e>f thre)wing anv light on 
their true botanie'al adinity. 

Oeeamo/er.— Patuxext Kou.MATie)x. Near Dutch Gap, ne'ar Pe)te>- 
mac Run, Mrginia. ( OShasta formation. Near Rielelles, ()re‘ge)n. 



